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A },stract.  Edison is a prol,osecl  large-ar ,crtrrre ,  rarliativcly-cc,olccl  sl,zrce  ohscx  vatory  j)lannccl  to
operate  a t  wavele,,  gtlw  Lctw,cc,l  2  and 130 JLIII or ]c, ngcr. Curlcr,t  cstit**atcs  f o r  t h e  tc]escopc
a l l o w  al) a],crture  of  1 .7  n! w,}iicll w i l l  acliicvc  a fi]lal  cquili}>riurli  lelll~>crature  of about  30  K ,
al though use  of  cryo-coolc]s  l,my ]Jcrl[,it  tc]]l~,cratulw  LICIOW 20 K. 1,’Jis071  will bc a powc[ful  tool
to investigate our Solar  Sys Ler,L,  as  well as plarwtary  r,tatcri.al  around distant stars. At Ilcar-  ar,d
n[id-infr.arccl  wavclcrlg~hs,  whcm  planetary  mater ia l  cr[,it.s nwst  of its radiat ion,  F;dison  will })c
tl[e  IIIost  scl,sitive  pl[otm,  ietric  altd  s],cctroscopic  ol,servatory  uItdeI  CUIICIIL  cO1[sideratiorL by tt[c

s]~acc  wwkcies.  with  its hrge  a]wr turc, J;diso71  will t,c al,lc  Ix, th to resolve the struclule irl ncall,  y
circull)stellar  ‘(Vega disks” a n d  t o  disclinlil)atc  faint 11{ cniissioll  ill tllc  CIOWCICCI  cl]vito[,t[icr)t  o f
tl,c  g a l a c t i c  I,lar,e.  Wit}, its lo,,g  lifeti,,,c,  Edison  wil l  allow  cxtel,  sive  follow-ul,  ol)scrvatior~s  al,d
i[tcl  case t}[e  likr.lil,ood  of catc.l,  i,, g tral~~ict,t  cvcrits.  Wc p~opose  J;dison  as a prccu]>or  to  clcr,)cl,ts
of a futut  c space-  hasccf  1[{  illtcrfcwr]lctcr.

K e y  w o r d s :  i n f r a r e d  -  S},acc  ot,sel  ..atotics

“1’]le search for and Sturjy  of extra-solar ~)]allctary  Illateri:i] is OIIC of the I]]ost  cxcit-

ir]g proslmcts for  fu ture  ir)frarccl  S1).ZLCC  r]lissio]ls.  Solids wit,tlill  a few l[u]ldrcd A(J of

lI]orc-crr-less llor~lla]  stars cqlri]ibratc at tcl[ll)craturcs ill tllc raligc  of 20- 500 K,

w h i c h  Illcalts t]lat t}lc bu]~  of t]lc  rac]iatioll clllittccl t)y ])]ar)cts,  Col[;cts,  astcroicls,

IIIOOIIS,  d u s t ,  and ot]lcr c,irc~lll)stc]lar  nlatcrial will c]nci-gc at wavclcl)g~l]s  bctwrcll

ai)out .5 arid  200 /(III. A rlllrll})cr of I)ror)oscd  I)rograrlls of cxtrit-solar plzirlctiiry  dc-

tcctiml and st,L]dy  r-cq(lirc  distillg~lislji]lg  bct,wccll  Lllc  fcc])]c c]rlksiol]  frolli a st[ir :irId

tll:~t Of ~)lands. ‘1’hc corltrast hctwcc~l  tllc c]llission  fro]ll  a star atld that of I)lalicls

SUCII as the II;art,l’1 or Jul)itcr, although cxtrc]llcly srl)all, is grcatcs( at, Illid-irlfrarcd
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kvavclcrlp,ttls.  l’illally, altlioup,t]  IIIatIy  lJrcscl)tatiolis  at tl!is collfcrcllcc c1111Jl)asi7c  dc -

trclzo7~ c)f ]~lallctary Irlatcritil, a great flea] ~rlc~rc work will k requi red  to altalyzc

slid to u]iderstalid wllat,cvcr  wi l l  lm fc)ulld c>rl)it,illg dist,ailt stars, ‘J’}lis wi l l  reqllirc

sl)cctrosco~)ic  ot)scrvatio]ls of Imy gaseous and solid  stak diagIlostic  f e a t u r e s  in ttlc

infrard.

ljdison, wit}] i t s  l a r g e  a}wrture,  olwratitl~;  at t,tlc cclcst ial l)ackgrolltld lilllit,

w i l l  IIavc as r)art of its kcy scicrltific jllsli{iciltioll, LIIC  dctailrd s tudy  c)f l)laIlctary

Itlatcrial around crtllcr  stars.

2 .  Cllrrcllt llcsigl]  for tllc J;dison ol)s(:rvat  ory

2 . 1 .  ]~Al)l A’1’lVI;  (k) 01/1 NG 01” S1’ACE;  ()} JS1;ILL’A’I’()l{  I};S

l{adiativc cooling for irlfrarcd s},acc ot,scrvatories has  scvcra I advalltap,cs over tllc

altcrilativc, coc)lillg v ia  large  t<iilks of liquid  cryogclis: [1] cllrrc]ll dcsip,lls  illdic.atc

that for ttic salllc overall sl)acccraft size,  a tclcscolw al)~)roxilll~itcly  tlvicc t,llc difiill-

ckr c)f that c)f a cr-yop)ellic olxcrv atory is l)ossit)lc;  [2] a r:lcli:ttil’ely-coc)l(’cl  olw~rv:i-

t o r y  }Ias ]10 l)uil L-ii) lifc(irllc; [ 3 ]  witf,out tl,c *]lassivc  cryogcl, ta[,ks, t,llc sl,accxraft

i s  sul)starltially li~;lltcr afld  ]l]:iy Iw less Coll]l)lcx, translating into savi[lgs it] tilllc

and IIlc)rlcy; and [4] a rzi(liativcly-cc)[]l(:cl  ol)scrvat{my  is likely to I)c IIlorc  rol)ust 011

orl)it agailisl I)otcrl!ial catas(rol)]lic fa i lures ,  SUCII  as illadvcrtc~lt  lmitltillg  t o w a r d

Ollc of tflc  lIlally  IIotj ol)jccts ill our S o l a r  Syst~lII.  ‘J’II(Yw  cllziractcristics llavc  bccll

rccc]gllizcd  for sonic years , lcirdill~, t o  t,llc dcsigll  a]ld  (lcvclol)lIIclIt  o f  a  ~lullll)cr

o f  111/Sut)-lllrll  Okcrva(. orics wliicll  wi l l  bc c o o l e d  fit, Irast ilk ~~art via radiatiotl:

the Cos7/lic  )lackfyou?~d  jjq,lorfr ((;0111;), tllc ,$ub-flfilli?ljftcr  if{rrvc  As1707/o T/Iical

S’rr/c/li/r  (SJVAS),  a]ld  tllc l’aT-ln~7~JMd ,f’p~,cr  Iklcscopc (1’II{S’1’),

At tllc sall)c tit[lc, r a d i a t i v e  r-oolirlg has clear  tccllllologica] tlurdlcs, itlcllldillg

tflc tlcccssity  f o r  a d d i t i o n a l  coolill~  of SOIIIC clcIIIcIIts  of tllc illstrutllcllts, [Iotal)]y

lOIIF,-Iva\’cl(IIg)tlI detectors, all(l tllc l)msil~ilit,y  t h a t  Il,ittlollt  tl]c  tlla.ssivc  cryog,rll

tatlks, tllcrc Illay I)C s[):ltial and/or tclllI)c)ral  t[llll)cratllr( flllctlla[iolls ill tilt ol~tical

syst rrli,
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2 . 2 .  ]]ASIC [) U’I’I,l  N}; 01’  ~/’ff2S0?l  ]) KSIGN

I,argc solid  lmdics clcq)  ill s~)acc quilil)rak at tcllll)eraturcs ilk tllc range o f  5 -

15 K,  dcl~crldillg  UIK,II tficir c.orll~msilioll  slid tl]cir i,roxili]ity k, s o u r c e s  o f  Ilcat.

Suet)  tcl[llmratrlrcs illdic:it,c  t,lkat, if ttle r;idia[io)l cllvirollllmllt  of dccl)  sl)tic,c cari lm

dul)licated for sl~acmraft,  radiative coc)]irlg is tile future tcctlnolog,ical  direction for

ill frarcd atld  sul)-lilillill)ctcr  obscrvatc)rics. ‘J’IIc first g o a l , tlleII,  o f  ~)rol)cr ])assivc

ccmlillg  r e q u i r e s  that tlIe  radiatio]l field i]lcidcllt U]JOII tllc ol)tical syste]])  aj)~jroacll

as closely as possil)]c  t,lial,  of dcwl) illt,crstellar  sl)acc.

IIawardell et al. (1992)  outlillc tlic I,asic  ~,rillci~,les  o f  arl effcctivc radiativcly-

COC)IN1  sj)acc tc]cscol)c. ‘J’lICSC  IIaw lICCII illcorlmratml  into our c.urrellt, design  f o r

l;dison, wllic]l  is SIIOWII ill cross-  scctioll  ill l’ig.  1. ‘1’tlc colicelltric  rtidiatiotl  slliclds/ga],

radialors a r c  s}low]l sl)rroufldillg a tc]csco}w  wllicll  wc estilllatc call 1x7  as ItrrF;c as

1.7 III for 11,( rcsourccs availal)lc for future IIwdiull]-size sI,acc ]Ilissiol,s.  ‘J’l,c telc-

scol)c/raditit,or asse~rll~ly is slIow II Inalcd to ttlc S0110” scrvicc II] CXl UlC)  wllictl  is tllc

t,asclitlc  bus dcsigllat,cd  for tllc IIlissioll.

(hitical tc) tllc dw+ig;tl of cold olwcrvatorim  it] sl,acc is locatiol,: ttlc fllrttlcr a w a y

froll]  sources of lIcat, tlIc  lollgcr tlIc  lifctitlw (for cryogcrlic  olmrvatorics suc]l  .3s 1S()

o r  SIIL’1’I’) or tllc lmvcr  t}lc cquilil)rilllrl k:tll})cr:itllrc ( for  r[i(li:itil’cly-cc)olecl  olmr-

vatorics SUCII as C;Ol\}’1  or l~rr’ison). our l~asclirlc  ]ocatioll is :i IIalo  orl)it  sllrroutlditl~

Lllc 1,2 lmilit,  atml)t  1.5 IIlillioll  !irll :it)ti-sutlward frollj  tl]c  I’; ilrlll,  ivllicll i s  cllcrgc-

ic.ally  rclativc]y easy to mltcr. At, this locatio]l, ](;firtll colllrit)utcs allllost ~lot]lillp,

to tile sl)acccrafl l)cat, load. ‘J’llc cquilil)riulll  ol)ticai systcrll tctlll)craturc c a l c u l a t e d

f o r  tllc dcsigtl  sllow]l  ill I’ig. 1 at 1,2 is atmut 30 K, wl)icll  lnc-ai ls  ttlat I;disou  w i l l

bc lilllitcd itl sens i t iv i ty  I,y tllc celcsti:il Lltcrllla]  Iloisc  at all Ivavclcllgtlls sl)ortlvar(l

o f  al)out 3(I p~n. At far-i llfrarcd wtivclct  I&(lIs, })roadi)alld  o}mcrvatiolls  will ~w ]iIIJ-

itcd ultiltlatcly t)y source con fusio]l,  wllicll  requires a large a~)crt Ilrc for itlcrc;isml

scllsitivit.y. CoJlsc,q  IIeIIt,ly,  f o r  })roadlmlld  ol)scrvatiol]s o f  l)oillt sollrccs, Edison i s

tile IIlost  scllsitivc ill framl olmrvatory ulldcr Coltsi(lcriltio)l  I)y tlIr  sl):icc  agcllcirs,

OIJcratioll  a~ 1,2 a lso  a l lows alkrlli~~ivc sl)accrraf[ dcsip;l)s, ill l)articular  takilig a(l-

Valltag,(: o f  IIavitlg  Itlc  dorl]illal)t IIcat s[)urcc  (tll(,  ,S1111)  Coil Sliilltly 011 011(, s i d e  o f

tllc satr,llit(, Ill tlic firs~ l)lacc, tile Sllll slli(,ld/solar array ilS\(>llll)l~,  wtlicll  Cc,lll(l

tak(’  a(l V;llltii~C  df rccct)t (1(1’[lol~lllcrlts it] ill flatal)lc Strllctur(.  trcllllolo~k~’l  Ivollld I)c
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l’ig. 1. Cross-  scctio][al  diagtal[l  of oltr  currc]lt  (Icsip,]l for (IIC f;flisor~ iilfrard s],acc ot)scr -
vatory,  drawu  a])l)roxirllatcly  to scale, wllcrc the tclcsco])c  j)ri]l)a],v is 1 . 7  n] ill diau!ctcr.
‘1’lIc so la r  array ImIIC I a], d (xtcli(,r  su]lsllicld  a rc  SIIOWII s t o r e d  alol,p, tllc l)ottoll  I of t}Ic

f i g u r e .  1]1 this tlcsi~,n, a set of 5 clos(+cyctc  refri~,crators  arc IIIourIlc(l  alollp, tllc lo~, of  tlic

service lIIodlllc.  III })racticc,  llIc coolers \vill I)c CIICIOSCCI.  ‘J’llis I)rcscllt  (lchigl~  }Ias ado])tcd
tllc  S[)110  lIus as t}Ic l,asclirlc  s{, rvicc III(KIUIC,

011 OIIC side of t}lc S})?tcccraft,  wllilc  tllc ot.licr  w i l l  Iw cx~)osed olIly  to cold  sl~acc.

‘J’akillg a(l Viillta~,C of  ttlis, IIawardcll et, al. (1992)  dcscritxxl a scllclll;itic dcsi~,ll ill

wllictl  l a r g e  allti-sollward scctiol)s of tflc  cotlcclitric  radi2tio Il slliclds arc rcl[lc)vcd,
. .

slglllflcar)tly Illcrcasillg tile radiatil)g a r ea . l{cccIIt  csti[llatcs of ttlc acllicviil)lc  tclll-

lmr:iturc for sIlcl I dcsi~,rls aIc ill (Ilc rallgo  of 15 20 K. lil]rttlcrllmtc, SLICII  cstirnat(m

lII:Iy t)c co]lscrlutivc, a s

rlcar-futllrc IJcrfortrlaflcc of  lllccllallica I cooli[lg systcIIIs utlder dcvclOl)IIIcIIL at

Rlltllcrford Al)l)lctc)rl  Ialmratory (l{ AI), J] ’],, ~111(1 (~lsc~\$,lI(,lc  illl C)\V si~llific:illt a(l-
,,

ditio] la] coo]lllg  lwwcr t)(’j’~)lld [Ilill lIossll)lc  l’i:l r:ltliatic)rl  {I IOIIC.
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2 . 3 .  CLJILILI:N(I  !3TA’IUS  O F  ‘IHI; I;dison  I’ILO. INCT

‘1’lIc  l;dison irlfrarccl  slmcc  olmrvatory IIits IX*CII  I,rolmscd [c) tllc l;uroi,call Sl,ace

AgcIIcy  (l;S~\) fc)r Asscssrlmllt/1’llasc  A  study irl rcsl,o~lsc  t o  t h a t  a~cucy ’s h43

ol)~)ortullity.  A ~];irallel and sul)I]c)rtilig  l)rolmsal ~o i n v e s t i g a t e  tt]c  cllal)lillg t,cctl-

]lc)lc,gy IIas I,cc]l sul,lllittcd t o  N A S A ,  ‘J’]lc resul ts  of tllc lIXA ~isscssl!ir]lt./l’Ilasc

A  arc cxl)ectcd tc, lK rclcascd irl Sl,ritlg 199(i, witt]  aIl  cxl)ectcd h13 laullcl]  d a t e  of

2003.

N e a r - f u t u r e  w o r k  011 tlic l,roject illcludcs [1] a]) advniiccd,  deta i led  ttlcrlllal

l]]odel  o f  our l~ascli]lc  dcsigll, a.s well :is lIIodcls  for illltovative gcc)ll)ctrics;  [2] all

advatlccd ol)tica] syskrns dcsigtl  atld  ar]alysis;  [ 3 ]  co]ltillllitlc  asscsslllcr]t and llrc:-

lill)illary dcsigl)  oli tl~c cryo-coolers; al)d [4] an ilicrrx~si]lgly  d e t a i l e d  and co]l)l)letc

lIIcxlcl for tile lirtlits to scllsitivitics for 111/Sul)-]11111  olwcrvatiolls,

2 . 4 .  L’dison: ‘J’}IK ~F/Xrl’ S’1’1,}’ ‘lo ]:ll’I’UILi;  1 ~{ ()}lSl;ll\’Ji’1 ’C)lLII;S

Altlloup,ll  l~dison  as l~rolmscd  w i l l  IJC ttlc Illost scllsitivc sl)acc t.clcsco[)c  olwratill~

t h r o u g h o u t  lImst of tllc itlfrarcd, far-future tclcsc.elms ii) s]mce  will I)c cxl)cctcd

t o  IJcrforlll  e v e n  Iwitcr. ‘Iwo tcclitlologic:i]  dir~ctiot,s  SCCIII  a t t r a c t i v e  I)ascd ul)orI

IJresclltatiolls at t,llis worksllol):  [1] illcrcasit]g alwr~urc, t,l)lls I)erl]lil,titlg  IIl:ljor  gairls

ill law sclwitivity,  and [2] sl)atial i]ltcrfcroltlctry frolil  orl)it o r  or! tllc lILOOIL. IIL tllc

forlllcr case,  radiative coo]illg  of large voluiil[++  of tllr futrlrc o})scrvatory will I)c

rcquirixl t o  acllicvc l o w  tcllllmratllrcs }vllilc allowillg lar~,~~ ligl)t-cc)ll{’ctillp, ol)tics,

l’r~’slllllalll~,  j~lst  as with ~;(f~SO?I, scp,iiwl}ts of future llL sl)acc olmcrvatorics  w i l l
. .

usc  acldltlol]al olll)oard cryo-ccmlltlp,  systcllls,  I“or tlIe  l a t t e r  case, ttlat o f  sI)atial

i]]tcrfcrolnct,ry, k’dison  ]Ilay l)e corlsidcrcd a s  a  l)rototylw f o r  C)IIC clc]]]ctlt  o f  aII

array c)f sl)acc-~]ascd  llt tclcscol)cs. Just as 011 l;artll, illt,crfcrot]lct  ry is ullsltrl)asscd

for rcso]vi~lg  SIllilll-SCal(’ s t ructure , ivl)ic}l  ])r[,  sur[lal)]y  w i l l  lIC r e q u i r e d  fc]r Strldy

c)f Illatcria] surroulidillg dist,atlt s t a r s  slid to l)rolw  dcel)ly  it]to  crolvdecl  fields,  ‘1’o

acllicvc rciisollat)lc .s(~llsiti})iti(’.s, illdividllal  tl(,ll]cllts  of itltcrferolllclers will require

a s  Iargc Iip,llt-collccti  tlg al)crturrs zis is fcasil)lc. ‘1’l]is, ill turn requires radiatively -

coolml  dcsigtls.

1]] suti I, lf,’dison rII:iy  l)roljcr]y IJC tllo(lr,llt of as tll< first  stcl, ill tlIc  (Iir(ctioll o f

futllrc’  sI)acc  ok’rvatorics  Ivorkitlg  at illfrar(’d  :111(I silt) IIlii]illlt:lcr  JV:lV(I(’IIF,l]IS.



o
-

--

(i

--.
>

●



~lorln;il  ]Jlallcts around IIclglll)orlllg  stars. \\’ittl arl a]wrturc of almut 1.7 l]], J,’disou

ccrtai]lly I]:Is tllc scrlsit, i~rity to d e t e c t  l>latirts sucl I a s  Jll}~itcr  o r  tlIc  II:artll  cjut

t o  d i s t a n c e s  o f  a  fcw I)arsccs, givcll  it)tegratiot) titllcs of Il]a!ly  IIours.  IIowevrr,

dctcctioll ofsuc]l l)larlcts also rquircs tllc al)ility 10 (Iiscritllitlat,e  l~ct~vcc]l  tllc fccblc

clllissioll of t,lm })lallct, frolll  t,liat  of t,lic cclltral s tar .  ‘1’llis al>~mars to r e q u i r e  al)

c~l)tical syslclll will)  a  basrlillc o r  al] alwrturc at lcfist  a  few t,i]~)cs l a r g e r  tlIa]I

tlIat  wllic]l  we a r c  pro})ositi~; f o r  J,’diso7/.  Solllc  cstill]at,c of tlie rquircd alwr~urc

f o r  dctcctiol} lImy I)c foullcl,  for  cxaIIIl)lc,  ill tllc w o r k  o f  l{al~~,  (1992,  1993),  ‘1’llc

agglolllC’1’atlC)ll  Of Clrculllstcllar  IIeavy  Clclrlcllts  itlto  J)lil  IICt S IIlakrs life close to stars

~mssib]e,  bllt  at L]lc sat[lc tilr]c  sip,llificalltly  reduces t,llc ill frarcd sigrlaturcs tlllit

illdicatc the ])rcscl)cc  of solid state ~lliitcrial, ])usty d i s k s  and SILCIIS surroutlditlg

stars  arc easier to detect atld  sl,ll(ly t,llarl arc l~latlcts.  (;ollst~qllclltly,  it will I)c Illorc

fruitful ill tllc llcar future t o  search fc,r dllsty IJ)atcrial aroll]ld Illorc-or-1(.ss  Ilorll)al

s t a r s ,  t,llall it, u,il] I)C to scarci)  for  tllc cl,idcl)cc of J)l:ll)cts.  111 alIy cttsc, so far as

we call  s(lrll)isc, l)lallcts  forlll  ouL of dusty circulllstrllar ]Ilatcri:ll, s o  t h a t  strldics

of (lllstJ’  llliitCri:ll  aroull(t  j’c)ltllp,  stars  \vill  I)c  critical  t o  a  cotll])lc,tc  tltl(l(rsta  rlclillg,

of  tllc  cvolut,  iollary l)rocms for l~lalic~s. C)JIC  irlt, rigui])g  rcsljl~ i s  ttlc illtcrI)rrt:tticJll

by k!ars]i aild  h!alloltcy (]{)()~, ]{)!)3) o f  dcI)rcssiotls ill tllc l(li(l-i!lfrarcd s[mclra  o f

‘J’ ‘~’[tllri  Sta I% M ]X’iflp,  dUC (C) “gdJ)S”III ttlc circllrl)stcllar IIliltcri;tl. ‘1’llcsr F,a]M,

i f  real, arc Sllggmtcd  to I)c tl]c  r e s u l t  o f  II)issil]g  l)]~lt<ri:!l ill a (l IIsty circuljtstrllar

d i s k .  Suc)l  ]Ilissillg  rl]attcr col]l(l }JC t}lc rcsu]t of gravit:ltioll:ll l~erturl~at.ioll  I)y ol]r

or IIlorc  sill)-stcl]ar I)odics.  If this illlrrl)rct:it, ion is corrcc,tl  ttlc tcclltliquc  of hlarsl]

alId  M:il Iollcy IIl:iy I)C l)rofitiil)ly  al)l)licd  to cx(rctllely  l:irg,e IIulld)crs  of ‘1’ ‘1’auri-like

stars, survcyirlg tllc crcatiotl  o f  IIlarlcts,  If, that i s ,  :111  Ol)servatory  \l:is sllfliciellt

scllsitivit,y  a n d  lmvcrs Of CIiscrill)il)(ltic)ll, l,;rr’t,son will ll:~vc sllf[icictlt,  sclisitivity k)

d e t e c t  easily ‘1’ ‘J’iiuri ol}jccts w’itll lli~)li sip,ll:il-tc)-]l(isc  t,llroll~,llout  t,IIc hlilky \$ray.

At a dis~allcc  c]f alwut 140 IJC, ‘ 1 ’  ‘1’auri  tlas  a 10 /(It I [Ii]x  d(rlsity  c)f at)out  130 Jy.

l;disoll’s 10  1111) s e n s i t i v i t y  :Is a fllllctioll of illtcgr;ltiotl  titnc is :il)l)rc~xiltl~ttcly 1“,,

(uIJy) - ~,] [~~]% [~, ] t- ~ ill tllc I)lallr of tllr hlilliy \\’ay  (’1’llrollsoll (( a l .  199~\),

w]lcrc  tllc r ight  s ide  of  111(: cxl)r(ssiof) itlclll(l~’s al I ~t(lc)~ltcd sl)rctr:il rcsolutiol] a]ld

d e s i r e d  s i g n a l - t o  tloisc  ratio. A slmctral r~’solutioll  of 2[) :111(1 il si~,llal-t(l  Ilc)isr r a t i o
. .

of 1 () should IW sufllclc]lt 10 d(~tcrtlllllr  ivllelll(’r  or [lot (Illht y I 1 :~llrl ol),l{~cls l)ossrss,,,  >..
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dcl)rcssiolls ill tllcir sl)cctrutn. A  Iittlc :ilgcl~rit  allow’s Its t o  cstilltate tll:it J,’dt. $on

could obtairl  olmcrvatio~is  sufficient to dctcrlllitic tllc l)rcscllcc of galx ill a (l Nsty  (Iisk

for o b j e c t s  at a distatlcc c)f 30 Iil)c witllitl a few sccoIIds.  III I)racticc, ttlc ]Ilost  likely

]iIlli(atiOIl  tO tlliS ty[)C Of St(ldy  Will  1)[’ SOUrCC  COllfllSiOll  ill []IC!  ])la IIC O f  OUr ~alaXJ’

a n d / o r  ill crowd ccl fields of youl  Ig stellar clllstcrs. As clll])l]asimd ill t}lc o~m[]illg

scctiol]s of this I)resclltatioll, h’disofl  tlas  I)cclt slwcifically l)ro~,cmd  to lmssess ttlc

larp,cst alwrturc of ally  fu[urc llL S})itCC  ol,servatory, Jvllicll }vill I,c o f  s i g n i f i c a n t

adlvilltagc f o r  o})scrlwtio]w  if} collfuscd  fic]ds.  IIolv(vcr, tlIc  I)la]ie  of  ttlc Nlilky  it)ay

will  slill Iw a difficult rcgic)n ill wllic.11 t,o }vork {it tl)c  cxtrellle sc]lsit. ivitim of wllicll

I;dison i s  cal)al)lc. IIlstcad, it lnay  I,c ~l~orc l,rofitat,lc t o  study tllc forlltatior] o f

l)la]icts outside t,tlc hlilky \Vay,

It  w i l l  I)c lIIos[  il]tcrcstirlg to idclitify t,llc fortllatioll  of l)lat)cts :iroulld  tllc llr-arcst

s tars ,  thus clclll{~tlstrilt,ill~ that ollr rlci~;lll)c)r]loc)(l ill t,l]c cc)sll]os is IIOt devo id  c)f life

.aIld, Corlsequcllt]y,  llolwlcssly Imritlg,  Xlorcow,  r, IJlatlcts arou]id rlcarlly s t a r s  a r c

I)rcslllllal)ly }Jcirlg l,orll  ulldcr so]llcwllal,  silllil:lr r-{,llditiorls  to tllost Ivlticll l)rcvail~d

~i’llcll our ol~’11 l;arttl forlllml.  Sllctl  ot)scrvfit, ic)tis wc)~ll(l slll)l)ly  it kcy clat:i Imiltt itl c)ttr

I]]l(lcrst:il](lillg  c)f tllc So]:ir  Sys Lcl II’s  crcatioli,  IIowmrcr,  Ol)scrviltiolls  of  IIic)rc  (Iistatlt

ol)jccts wi l l  lx- IIcccssary to acllicve a collll)l(,tc  I)icturc of tile I)roccss  of I)lallctary

systcrli creat,loll, A s  t]otccl ill t}lc I)rcvi(,[ls  scctio)l, (Ictcc.tiol]  of disttiflt circurllstcllar

lrlfikrial I!lay I)c very  difliclll~  ill ttlc ))la]lc  of our g a l a x y , duc t o  tllc scjrious  isslle

c)f source crowding. As a col Iscqucl  Icc, wc sllp,gcst, that. s{, r]dy of ‘1’ ‘1’auri stars aII(l

r e l a t e d  oljjccts irl Ijocal  Grout) p,alaxim  lIIay I)c eilsicr and w i l l  ccrt  aill]y  I)roi’idc

itillmrtalll i[lfortllatioll  t o  a  I)road  gctlcral l)ict, urc o f  l)lallc~ fortllatioll. Ilcrc wc

assulllc that lIIC itltert)rctatioll is correct of ttle dcl)rcssiotls ill Itlid-lli sl)cctra frolll  ‘J’

‘J’auri stars as lwillp, duc  k) lwrtllrllatio]ls I)ysul)-stcll[tr  (I)lallctary’!) o})jccts  (hfarsli

and hfzilloI]cy  1!192, 19 S)3). ol)scrvatiolls  o f  I)liii]ct-f(]r]l)i)lp,  circul]lstcllar IIlatcrial

arolllld  ‘J’ ‘1’aurl  objects Ill otllcr ~,alil Xi(’s will lx> illt, crcstitl~,  for at Ic;is( ttvo  I’ciisoll  S:

[ 1 ]  WC  IIy,m[l)csim ttlat l,la[,Ctary for]ll:(tic]l frcql)t,)lcy,  rat(,, l~latlc[ary  lllass i s

dcl~clldctlt itl solllc flllld:llllclltal  11’;IJ’ Illmll tl[r Illctallirily of tl](’ ifitcrstcllar tllcdiull)

(lSlll) c)ut of wlli~l] tll(’ slll;,r/l,l:lllrli,ry syst[,,, fc)r(,,(d:  III(I  [?] ,v( l,yl)c,tl,(si7,  tl,al

●
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],]allrt;iry forlllatioll a l s o  del,  crIds  ll],oII tile dyllalllics of tllc IShl: liirgC-SCal(.’  flo~vs,

coll)l)rcssioll  wtivcs, and/or sl]ocks, ‘1’IICSC  grcws characteristics vary significantly

frorll  objec~  10 ot,jcct it] tllc ],ocal (;rolll). lfl additiotl ,  a.s noted alrcildy, duc to

source c.rolt,cli[lg,  it IIIay  IJC e a s i e r  to ol)scrve  yC)LIIIg  s t a r s  ill otllcr  g a l a x i e s  tlLal  I it)

01]  r OWJI.

11] Fig.  2, w c  I)rcscllt  tlIe sl)cctrtllll  o f  ‘1’ ‘Jhuri tit tllc dislatlcc o f  tllc l,argc

hlagella]iic  cGloud  (55 Iii,c),  :ilmlg  wit]i  tllc exl)ected scrlsitivity of l~dlson  fc~r a tllrcc-

llour, lc,l~’-rcsc>llltic)ll  ol,scrvatic~ll.  ‘J’llis ca lcula t ion]  illc]udcs tllc cffcct,s of collfusic,ll

hy distant t)ackgpulld galaxies , l)ut ?jot t!I(: CIICC(S of corlfusioll witllili ttlc l,kl(;

itself, wllicll  could  l~c severe: at, 1(1 1(111, J;cfison  will IIave a (Iiflrtlctic)]l-litllitc(l  aligular

resolution of ill)Ollt 1 . “ 7  o r  a  sl>atial  rcsollltioll  of at)ollt, (). b l)c at tllc distalicc of

tllc l,ill~. ‘Jillis Iiiay  I,c larger tlIa]I  tl]e  scl)aratioll twtwccll s t a r s  ill youl  Ig clusters.

III ally  case, l~~ltson lIIay Iw sclmitivc cIIougl  I to  survey tllc low-lllass star- fortllill,c,

rcgic]lls  ill tl]c  IJill[t f o r  cvidct)cc of crcatic)]l  c)f ])l{lllCtilr~  r]laler ia]. (k)rllljarisoli

of suc.11 a ccllsus w i t h  a  sirllilar s u r v e y  ill lIIC Nlilliy \\Tay lvill Im a Ill:ljor stcl) ill

ulldcrstatldillg  tllc gross  F,alaxi:i]l ~)ararll(,tcrs  wllicll  gcwcrll  t IIc forll]atioll of l)laticts.

lllrtller[llorc, h’[lison Ilas  tile LI}cc)rctic:tl sens i t iv i ty  to detect al] Ol)j(’ct such as ‘1’

‘J’tiuri ttlrougtlollt a larg( fractiotl of tllc l,ocal (lr[,~]l), A f t e r  atl illtcgrittioll  titllc

of 1 c l a y  (alml]t  1 0 5  s ) ,  lldz$Ou  l~ill  j u s t  at)out  I)c at)lc  to o}~taill a lol~’-rfsc~llltic)rl

J(iuri ill tile Alldrolllr(l:i (~altixy.  ‘1’llis Vdlllllc o fs~)cc~rutll  of al] c)l)jcct  SUCII  as ‘1’ ‘ ‘.

SJ)a CC FilsC) lIIC]UIICS  a llUlll])C’r of Illc’tal-l)oor,  star-forlll)llg {Iwarf  g,ala~ics.  Nlot CJI,ly

i s  skll:ir creation ill tlicsc c)l)jmts  irltrirlsically  illtcrrstitl~, I)ut  tllcy also offer tllc

oI)l)c)rtutlity  tc) illvcst, iF; :itc  forlllatic]])  of s t a r s  atld  l)latlets ulldrr collditi(~tls  wllicll

IIlig,llt rollglily :i])l)roxittlatc tll:lt of ~llr v e r y  early llt)i~’crsr.

4 .  Sulllll):lry

l;disov IIas Iwcll  I)rol)oscd  tO tile l’;~lro[~(’:tll S~~ilCC ~lg~llcy iIs a  r:i{li:itivtly-coc)lc(l,

l:ir~;o-:ij)crtllrc’,  lc)ll~-livecl ill frarml  sIlacc otmrv:ltory to  follow  tlIc  cllrrcrlt gctler:b

tio~l of cryo~cllic ]Ilissiolls.  (;urrctlt dcsig,ll i s  f o r  a I.’l III tclcscx)l~( to IN Iauilcl)cd

l)y aTI Ari:illc 5, ]’rotorl, or Atl:is. I)rclitllill:lry tlicrtllal III(,d(ls  i[l(lic:itc  (I]at it i s

straiglltfc)rward io coo] tllr ol)tica! systctll via  ra(li~~ti~)ll to t~lllll~rtltll!w of 110 K.

.
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Extragalactic P l a n e t  F o r m a t i o n
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l’ig. 2. I t  Iilay Ilc ~]ossitjlc t o  Jctect ])lanctarv  systcltl  forlltatioll  ill other  Eaiaxies  w i t h

I;di.$ofl.  Ilcre wc silcrw tllc sl,cctrul,l  of ‘1’ ‘] ’auri if ol,scr},cd  dt  the distallcc o f  t h e  IJargc
hlagcllanic  Cloud (55 kr,c),  aloIIg  w i t h  t h e  cx~wcted  scl,sitivity of l;di.$ori  for a S / N  = IO

cfctcctioli wi th a sl)cctral rcsollltioll of 1 0  after an irltc~ratio]l tirlle of a b o u t  3  h o u r s .  ‘1’lIc

c a l c u l a t e d  sc!lsitivity does not include the eflccts of source collfusiori wit}liu the  I,hl C.

llll~)rovcd  thcrlrml desigfl  and/or tllc usc of ~lcar-flltllrc cryo-coolers  Inay  allow  t,cr]b

pcraturcs  as low as ’20 K.

A  ]argc-aIwrturc ilifrarcd tc}csccr[, e ol,cr;ltillg a t

‘~):tcc ~~’J1l  ‘lllC)}V  “llsitiv(~ illvcstigati Orls illtC) FL  Wj(l(’

t,lItT celest ia l  back~;round  itl

rallgc o f  scicrltific  l)rograI[ls

r e l a t e d  t o  e x t r a - s o ] a r  I)larlctary rl)atcrial, including  studyitlg tlic cotll~]ositiolt  o f

circulnstcllar disks t}lroughout  litucl] of tllc Llilky  lVay, lli~,ll-r(:sc)llltic)ri s[)ectrosco[)y

of l~rowl] dwarf atl)losl)llcrcs , arid low-r csolllt  loll sl)cctroscol)y of  ‘J’ ‘1’auri  stars a>

~~art of a scarcll (or cxtragalactic I)lallct  forrlla[ioll. Nf\S,\ }]:1s a l s o  lWCII rc(lllt.s[,.<1
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to IJar(icij):ttc wit]l  lXi\ at Ic:Is[, ill t}lc early s[a~,rs  of (I)c :issrsslllcr]t o f  tllc ll,’ri  MoII

l,rc)ject, Ivitll lIIC [)c)ssi})ility of for]!]:)]  [)ar[rlcrsllil)  w i t h  lIX}\  a~ a future dii~c.

‘1’llis wwrk  \v:is  suI)}mrtcd  ill I)art I)y N A S A  (;ratl( NA(; 8-899,  l{u(llerford Al)l)lcs-

tc)li ljat)OriitOry  (I{ AI J)) and tllc lioya] olmcrv:ttory,  lldirll)urgh.  }1’c fil)l)rcci:itc  tllc

su~)l~ort o f  tllc 1,,’disoll  ,S(, udy oflic( at, I{ AI,,  Jvllcrc ctlrrcllt  (Icsjgtl \vork is taki]lg

])law.
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